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ABSTRACT
An experiment investigated whether adapting to

individual differences in a finely-graded, single-skill program
improved performance. Three types of item sequences were used. The
linear group received the program in its original linear sequence.
Each member of the branched group entered the program at the point
determined by his performance on the branching items. Each yoked
subject was paired randomly with a member of the branched group and
received the item sequence, including branching items, determined by
the performance of his branched partner. The yoked group provided a
oentrol for the adapting process. The only difference between the
branched and yoked groups was that the item sequences were adaptive
to and appropriate for the branched subjects and not for the yoked
SUbjects. The branched and yoked groups did not differ on any of the
dependent variables. Thus no gain could be attributed to the adaptive
rocess. The results suggested that the merits of adapting to
dividual differences should no longer be accepted on face validity.
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THE YOKED CONTROL FOR ASSESSING dRANCHINO EFFECTS:

DOES INDIVIDUALIZATION HELP?

JAMES G. HOLLAND AND JEANNE S. HOFFMAN

INDIVIDUALIZATION OF INSTRUCTION VIA BRANCHING OR ADAPTING IS THE

CURRENT VOGUE IN EDUCATIONAL TECHNOLOGY ANO IS FEATURED PROMINENTLY

IN MOST LITERATURE CONCERNING THEORIES OF INSTRUCTION, INDEED, THIS

CONCEPT LIES AT THE CORE OF MULTI...MILLION DOLLAR IMPLEMENTATION ACTIVITIES

IN "INDIVIDUALLY PRESCRIBED INSTRUCTION" ANO IN COMPUTERASSISTED INSTRUCTION.

IN INDIVIDUALIZED MATERIALS OR PROGRAMS THERE IS A SET OFCOMMON BEHAVIOR

OBJECTIVES OR TERMINAL BEHAVIORS TOWARD WHICH ALL STUDENTS ARE DIRECTED.

EMBEDDED WITHIN THE MATERIALS ARE CRITERION.PREFERENCED TESTS WHICH DIAGNOSE

THE INDIVIDUAL STUDENT'S STRENGTHS OR WEAKNESSES IN APTITUDE, ACHIEVEMENT OA

LEARNING STYLE. DEPENDING ON THIS DIAGNOSIS, THE STUDENT IS PRESENTED

WITH APPROPRIATE MATERIALS EN ROUTE TOWARD THE COMMON BEHAVIORAL OBJECTIVES.

IN GENERAL, THE CASE FOR ADAPTING RESTS ON THE SUPPOSITION THAT ADAPTING TO

INDIVIDUAL ooFFERENces PROVIDES MORE EFFICIENT TEACHING IN TEAMS OF GREATER

ACHIEVEMENT AND/OR MORE RAPID PROGRESS, SUCH ADAPTIVE PROGRAMS SHOULD

NOT BE coNrusco WITH ANOTtieR CURRENT TREND WHICH THE WORD ADAPTIVE MIGHT

SUGGEST, NAMELY THE STUDENT,..ORIENTED 'OR OPCN CLASSROOM IN WHICH THE

ACTIVITIES OF THE STUDENT DEPEND TO A SIZABLE'EXTENT ON THEIR OWN INTERESTS

OA DESIREZZ, IN THIS CASE, THE TEACHING OBJECTIVES ARE NOT ALWAYS IDENTICAL

FOR EACH 3TUDENT, NOR IS EFFICIENCY CONSIDERED AN APPROPRIATE CRITERION

FOR EVALUATION or THEIR TEACHING OBJECTIVES.

IFILMED FROM BEST AVAILABLE COPY
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THERE HAS BEEN .DISTRESSINGLY LITTLE EXPERIMENTAL EVALUATION OF

THE ADAPTIVE VARIABLE ITSELF, OR OF THE FACTORS WHICH MIGHT DETERMINE

ITS DEGREE OF EFFECTIVENESS. INDEED, WITH RARE EXCEPTIONS (CF. COOLEY,

1971) THERE HAS SEEN LITTLE EXPRESSION OF INTEREST IN EVALUATING ANY

VARIABLES IN MATERIALS WHICH ADAPT TO INDIVIDUAL DIFFERENCES, THIS IS

NOT TO SAY THAT Tmern HAS BEEN NO EVALUATION OF THE ADAPTIVE PROGRAMS

. THEMSELVES. IT IS COMMONLY THE CASE THAT THESE EVALUATIONS PROVIDE DATA

ON THE OVERALL EFFECTIVENESS OF THE MATERIALS. IT IS ALSO TRUE THAT IN

4, SOME INSTANCES THERE ARE COMPARISONS WITH 60...CALLED CONVENTIONAL INSTRUCTION,

HOWEVER, SUCH BROAD COMPARISONS ARE NOT SUFFICIENTLY ANALYTIC TO BUILD

A SUITABLE TECHNOLOGY OF EDUCATION. THE KEY FACTOR TO WHICH SUCCESS IS

ATTRIBUTED ( IF IT IS ATTAINED ) IS THE ADAPTIVE FEATURE WHEREBY THE

SEQUENCE OF MATERIALS A STUDENT RECEIVES DEPENDS UPON THE OUTCOME OF

THE CRITERIONREFERENCED TESTS. HOWEVER, THE MATERIALS DIFFER FROM

CONVENTIONAL MATERIALS IN A NUMBER OF OTHER WAYS. GENERALLY THE

STUDENTS WORK ALONE, AND GENERALLY THERE 18 A HIGH DENSITY OF ACTIVE

RESPONSES. IN ADDITION, THERE IS USUALLY A QUITE OtFFERENT RELATIONSHIP

BETWEEN STUDENT ANO TEACHER. OFTEN THE ADAPTIVE PROGRAM HAS A CLOSER

RESEMBLANCE TO THE MATERIALS USED IN TESTING THE OUTCOME THAN DOES

THE MATERIAL IN THE COMPARISON PROGRAM. THUS, WHILE OVERALL EVALUATION

OF A PROGRAM IS IMPORTANT FOR PRACTICAL CONSIDERATIONS, 041088

COMPARISONS WITH CONTROL GROUPS DO NOT INDICATE HOW WON 16 (MINED'

THROUGH THE ADAPTIVE PROCEDURE ITSELF. IT IS NOT POSSIBLE TO EVALUATE

FACTORS AS OBVIOUS AS THE DIFFERENTIAL EFFECTIVENESS or THE DIFFERENT

COLLECTIONS OF INSTRUCTIONAL UNITO BEEN BY SUBJECTS IN THE VARIOUS
104.

EXPERIMENTAL GROUPS,

A PROPER CONTROL FOR ADAPTATION AS AS VARIMENTAL VARIABLE

WOULD BE A CONTROL GROUP WHICH RECEIVED EACH OF THE INDIVIDUAL.SEQUENCES

FOUND IN THE INDIVIDUALIZED GROUP, OUT WITHOUT THE SEQUENCES BEING



3

ADAPTED TO THE NEEDS OF THE CONTROL SUBJECTS, THIS REQUIREMENT CAN SE

MET CY A "YOKED" CONTOL GROUP IN WHICH EACH CONTROL SUBJECT IS PAIRED

WITH AN EXPERIMENTAL SUBJECT, EACH SUBJECT IN THE YOKED CONTROL GROUP

RECEIVES A SEQUENCE OF MATERIAL IDENTICAL TO THE SEQUENCE SEEN BY HIS

BRANCHED MATCHMATE WITH THE RESULT BEING THAT THE YOKED GROUP AS A WHOLE

EXPERIENCES SEQUENCES OF ITEMS IDENTICAL TO THE ITEM SEQUENCES OF THE

BRANCHED GROUP, OUT NOT NECESSARILY APPROPRIATE FOR THE NEEDS OF THE YOKED

GROUP. Nue THE YOKED GROUP PROVIDES A CONTROL FOR THE ADAPTIVE PROCESS.

THE ONLY DIFFERENCE BETWEEN THE 3RANCHED AND YOKED GROUPS WOULD BE THAT

THE ITEM SEQUENCE IS ADAPTIVE TO AND APPROPRIATE FOR THE BRANCHED SUBJECT,

BUT NOT FOR THE YOKED SUBJECT.

THE PURPOSE OF THE PRESENT STUDY IS TO MEASURE THE GAIN THAT CAN

BE ATTRIBUTED TO ADAPTING TO INDIVIDUAL DIFFERENCES WHEN A MAXIMALLY

EFFICIENT BRANCHING PROCEDURE (THE BINARY SEARCH BRANCHING PROCEDURE)

IS USED.TO PLACE SUBJECTS WITHIN A LINEAR PROGRAM. IN ADDITION, A THIRD

CROUP WHO EXPERIENCED THE COMPLETE LINEAR PROGRAM WAS USED TO PROVIDE

A MEASURE OF OVERALL EFFECTIVENESS.

METHOD

SUBJECTS: THIRTYTHREE CHILDREN BETWEEN THE AGES OF 6.6 AND 7.11

COMPLETED THE PROGRAM. THEY WERE DRAWN PROM THREE SCHOOLS 440 REFLECTED

A WIDE RANGE OP SOCIOw.CCONOMIC CLASSES. EACH 8 WAS RANDOMLY ASSIGNED

TO ONE or THREE GROUPS.

AN ADDITIONAL NINETEEN SUBJECTS WHO STARTED THE PROGRAM WERE UNABLE

TO COMPLETE iT rim A VARIETY or REASONS (COMPUTER BREAK.oDOWN, VACATIONS,

INABILITY TO WORK TOUCH SENSITIVE SCREEN, INAdiLITY TO SOLVE ITEMS,

LACK or KNOWLEDGE or COLOR, UNCOOPERATIVENISS). SUBJECTS WHO PERFORMED

BELOW cHArticuoR PERFECTLY ON THE PRETEST WERE EXCLUDED room THE STUDY,

OUT WITH THIS LIMITATION A WIDE RANGE or INDIVIDUAL DIFFERENCES WAS

DESIRED AND OBTAINED,
3
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APPARATUS: A POP 7/9 COMPUTER PROV I DED ONL I NE CONTROL OF THE PROCEDURES*

THE MATERIAL WAS PRESENTED ON AN 18" x 18" TOUCH SENSITIVE SCREEN DIVIDED

INTO A 9 x9 MATRIX. A MARBLE DISPENSER WAS USED FOR DISPENSING MARBLES

USED AS TOKENS FOR REINFORCEMENT. PROGRAM ITEMS WERE PHOTOGRAPHED

ON 35 MM SLIOE8 wmIcH WERE SACK PROJECTED ONTO THE TOUCH SCNSITIVE

SCREEN SY A RANDOM ACCESS 950 CAROUSEL SLIDE PROJECTOR (CF. KATSUKI AND

FITZHUOH,1971)*

THE TEACHING PROGRAM WAS A 256 ITEM LONEAR PROGRAM TO TEACH INPUCTIVE

REASONING IN LOGIC AND HAS SEEN USED IN PREVIOUS INVESTIGATIONS (CF. SKINNER,

1961; HOLLAND, 1962)* THE PROGRAM HAS A TESTED ERROR RATE OF LESS THAN 10%*

THE PRETEST AND POSTTEST WERE COMPOSED OF 21 REPRESENTATIVE ITEMS FROM

THE PROGRAM WHICH WERE ARRANGED IN A RANDOM ORDER*

PROGRAM ITEMS (A$ WELL AS PRE ANO POSTTEST ITEMS) CONSISTED OF A ROW

OF BOTTLE SHAPES WHICH, THROUGH VARIATIONS IN COLOR AND DIRECTION, FORMED

A PATTERN* (SEE FIGURE 1) BENEATH THIS ROW WERE. SPACED rela ALTERNATIVES

FROM WHICH THE S CHOSE HIS ANSWER* THE S HAD TO INDUCE WHICH BOTTLE CAME

NEXT IN THE SERIES, THE PATTERN or THE BOTTLES VARIED FROM SIMPLE, VARYING

IN ONLY ONE DIMENSION, TO MORE COMPLEX AS THE PROGRAM PROGRESSED*

TEN DEMONSTRATION: ITEMS WERE USED WHICH WERE INTENDED TO TEACH USE

OF THE TEACHING MACHINE* THE DEMONSTRATION ITEMS DIFFERED FROM PROGRAM

ITEMS ONLY IN THAT THE SHAPES USED WERE CIRCLES, TRIANGLES, SQUARES AND

ARROWS. ALL SHAPES USED IN THE PROGRAM WERE CUT Flom VINYL AND WERE

RED, ORANGE, YELLOW OR WHITE. THE SHAPES WERE PHOTOGRAPHED AGAINST A

DARK BACKGROUND.

PROCEDURE: ADAPTATION TO INDIVIDUAL otrrencosiceoms ACCOMPLISHED VIA

THE BINARY SEARCH METHOD, THE BINARY SCAiCH PROCEDURE PLACED SUBJECTS

IN THE LINEAR SEQUENCE SY BEGINNING WITH THE MIDDLE ITEM ANO BISECTING;

0 44
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DISTANCES FORWARD OR BACKWARD AFTER CORRECT OR INCORRECT RESPONSES.

(SEE FIGURE 2) THREE onouRs or 11 SUBJECTS EACH,EXPERIENCED THREE DIFFERENT

TYPES OF ITEM SEQUENCES. THE 1,1411iAR GROUP Receive° THE PROGRAM IN ITS

ORIGINAL LINEAR SEQUENCE. THE BRANCHED GROUP Receive() THE MAXIMALLY

EFFICIENT BINARY SEARCH PROCEDURE SO THAT EACH SUSJECT REACHED HIS PROPER

PLACE IN THE LINEAR SEQUENCE AT THE POINT DETERMINED BY HIS PERFORMANCE

ON THE BRANCHING ITEMS...* A SEQUENCE ADAPTED TO HIS SKILL. THE THIRD

GROUP WAS A YOKED CONTROL GROUP IN WHICH EACH INDIVIDUAL WAS PAIRED RANDOMLY

WITH A SUBJECT IN THE BRANCHED GROUP AND RECEIVED A SEQUENCE IDENTICAL

TO HIS MATCHMATEIS AND DETERMINED BY HIS MATCH-MATE'S PERFORMANCE.

THE PRINCIPAL MEASURE WAS A COMPARISON OF DIFFERENCES IN PRETEST

AND POSTTEST PERFORMANCE. ADDITIONAL MEASURES WERE THE NUMBER OF ITEMS

IN THE LINEAR PORTION OF THE PROGRAM ON WHICH ERRORS WERE MADE, TOTAL

NUMBER OF ERRORS INCLUDING PERSEVERATIVE ERRORS, AND TIME TO COMPLETE

THE PROGRAM.

THE SUBJECTS WERE BROUGHT TO THE EXPERIMENTAL ROOM BY THE EXPERIMENTER

AND WERE SEATED ON A CHILDSIZED CHAIR IN FRONT or THE TOUCH SENSITIVE

SCREEN. THE ROOM LIGHTS WERE TURNED OFF TO PROVIDEllETTER VISIBILITY

OF THE SCREEN AND ITEM. AFTER THE FIRST DEMONSTRATION ITEM APPEARED,

BRIEF VERBAL INSTRUCTIONS WERE GIVEN TO THE S.

THE S WAS FIRST REQUIRED TO TOUCH EACH OBJECT ON THE TOP ROW IN

SEQUENCE FROM LEFT TO RIGHT, A TYPE or FORCEDOBSERVING RESPONSE. ONLY

AFTER HE HAD TOUCHED ALL THE OBJECTS IN SEQUENCE WAS HE ABLE TO SELECT

THE OBJECT IN THE BOTTOM ROW WHICH COMPLETED THE SEQUENCE, ir He TOUCHED

44.

AN OBJECT OUT OP SEQUENCE OA or HE SELECTED THE WRONG ANSWER THE SCREEN

SLACKED OUT FOR ONE SECOND. WHEN THE STIMULI OICAPPEARED, S STARTED THE

COMPLETE SEQUENCE AGAIN, A CORRECT RESPONSE RESULTED IN A TONE ACCOMPANIED SV

A GREEN LIGHT ANO A MARBLE DROPPING FROM A HOLE NeXT TO THE TOUCH SENSITIVE
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SCREEN INTO A CLEAR PLASTIC BOX. ALL ITEMS IN THE PROGRAM, AS WELL AS

THE PRETEST AND POST TEST,OPERATED IN THIS MANNER.E)4EPT THAT NO MARBLE

WAS GIVEN FOR CORRECT RESPONSES ON THE PRETEST ANO POSTTEST. A CORRECTION

PROCEDURE WAS USED IN THE DEMONSTRATION ITEMS ANO PROGRAM ITEMS IN BOTH

THE BRANCHING ANO LINEAR PHASES SO THAT THE NEXT ITEM WAS NOT PRESENTED

UNTIL THE CORRECT RESPONSE WAS MADE. THEREFORE, MULTIPLE ERRORS ON AN

ITEM WERE POSSIBLE. PRE ANO POSTTEST ITEMS DIFFERED FROM PROGRAM ITEMS

IN THAT ANY RESPONSE TO THE BOTTOM ROW TERMINATED THAT ITEM AND RESULTED

IN THE APPEARANCE OF THE NEXT ITEM. HENCE, DURING TESTS THERE WAS NO

DIFFERENTIAL REINFORCEMENT. ONLY INCORRECT TOUCHES TO THE BOTTOM ROW

WERE COUNTED AS ERRORS, No ERRORS WERE RECORDED FOR DEMONSTRATION ITEMS.

THE GENERAL ITEM SEQUENCE FOR EACH SUBJECT WAS DETERMINED BY HIS

GROUP ASSIGNMENT. THE ITEM SEQUENCE FOR THE BRANCHED S WAS DETERMINED

BY HIS PERFORMANCE ON THE BRANCHING ITEMS WHILE THE ITEM SEQUENCE roR

A YOKED S DEPENDED ON THE PERFORMANCE or THE BRANCHED S WITH WHICH HE

HAD BEEN PAIRED.

THE PROGRAM REQUIRED MORE THAN ONE SESSION FOR SOME SS TO COMPLETE

SINCE NO SESSION WAS MORE THAN 40 MINUTES IN LENGTH. HOWEVER, THE FIRST

SESSION FOR ALL SS LASTED AT LEAST UNTIL THEY HAD ENTERED THE PROGRAM.

RESULTS

PRETEST TO POSTTEST GAINS: THE ()Irmo= BETWEEN PRETEST AND POSTTEST

PERFORMANCE IS ATTRIBUTABLE TO THE PROGRAM ITEM SEQUENCE WHICH THE S

MAD EXPERIENCED. TABLE 1 SHOWS THAT THE LINEAR GROUP HAD THE GREATEST

*".

1NBCAT TABLE 1 ABOUT HERE'
(01111101-6116111.01.ai .. .....

MEAN REDUCTION OP ERRORS (6.5). THE BRANCHED HAD A MEAN REDUCTION OF 3.5

ERRORS, AND THE YOKED GROUP HAD THE LEAST MEAN REDUCTION OF EARORS.1.45.

THE ASSUMED PRIMACY OF ADAPTING TO INDIVIDUAL DIFFERENCES WOULD LEAD TO



TABLE 1

Mean and Standard Deviation for Differences in Number

of Errors from the Pretest to the Posttest for the

Linear, Branched end Yoked Groups

Pretest-
posttest
differences
in number
of errors

14

Linear Branched Yoked

6.5 3.5 1.45

.ftl....m. ~lir

4.4 3.9 3.9



AN ASSUMPTION THAT THE PRETEST*POSTTEST GAIN SCORE SHOULD REFLECT A

DIFFERENCE BETWEEN THE BRANCHED GROUP AND THE YOKED CONTROL GROUP.

HOWEVER, A STATISTICAL EVALUATION OF INDIVIDUAL GROUP COMPARISONS INDICATES NO

HINT OF STATISTICALLY SIGNIFICANT DIFFERENCES BETWEEN THESE TWO GROUPS,

ALTHOUGH INDIVIDUAL GROUP COMPARISONS DID REVSAL A STRONS MUICSTION OF

OF A DIFrZaCNCE BETWEEN THM LINMAR AND THE BRANCHED GROUPS, THI8 DIFFERENCE

DID NOT REACH THE TRADITIONAL LEVEL FOR STATISTICAL SIGNIFICANCE

(.104 P4 025). HOWEVER, THE YOKED AND LINEAR GROUPS DIFFERED SIGNIFICANTLY

WITH 001(P 25.

INSERT FIGURES 3,4, AND 5 ABOUT HERE

THE NATURE OF THESE DIFFERENCES IS CLEAR IN THE INDIVIDUAL DATA PRESENTED

IN FIGURES 3,4,AND 5 AS SCATTER PLOTS RELATING PRE AND POSTTEST scoRes.

IN THE LINEAR GROUP (FIG.3) THE SCORES ARE WIDELY DISTRIBUTED FOR THE

PRETEST, RANGING FROM 6 TO 20, BUT TEND TO CLUSTER TOWARD THE TOP OF THE

GRAPH, INDICATING HIGH POSTTEST PERFORMANCE. ANY 3 WHO SCORED THE

SAME ON BOTH TESTS WOULD FALL ON THE:DIAGONAL.LIOE, WHILE AN S WHO HAD

A LOWER SCORE ON THE POSTTEST THAN ON THE PRETSET WOULD FALL BELOW THIS

LINE. ONLY ONE P. IN THE LINEAR GROUP SCORED LOWER ON THE POSTTEST..

ALL OTHER LINEAR $8 HAD POSTTEST SCORES 17 OA ABOVE. THIS GRAPH REPRESENTS

HOW A GOOD PROGRAM SHOULD EFFECT CRITERION PERFORMANCE, I.E., REGARDLESS

or PRETEST PERFORMANCE, POSTTEST PERFORMANCE IS HIGH.

FIGURE 4 SHOWS THAT THE BRANCHED GROUP ALSO HAD A WIDE DISTRIBUTION

or PRETEST SCORES07 TO LC HOWEVER, THE POSTTEST SCORES WERE NOT

&4

CLUSTERED NEAR THE TOP or THE POSTTEST AS WERE THE LINEAR GROUP POSTTSST

SCORES, THE YOKED GROUP (SHOWN IN, Fla. 5) LITISE HAD A WIDE DISTRIBUTION to-

o. PRETEST SCORES, 6 TO 19, BUT FAILED TO CLUSTER NEAR THE TOR,OF THE

POSTTEST, BOTH THE BRANCHED AND YOKED GROUPS HAD 7 tA imoRosa. 2 IA

...

10
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RECEIVE THE SAME SCORE AND 2 Ss SCORE LOWER ON THE Poems's'. THAN Teal.

DID ON THE PRETEST. POSTTEST SCORES root THE BRANCHED OROuP RANcED FROM

7 TO 20 WHILE THE POSTTSCT SCORES FOR THE votcro anouP RANGED FROM 4 TO 21.

BOTH FIGURE 4 AND 5 DIFFER IN PATTERN FROM FIelLRE 3. NEITHER SHOWS

THE CLUSTERING NEAR rHe TOP' OF THE POSTTGST THAT IS A SION Or AN EFFECTIVE

PROGRAM.

ERRORS: A COMPARISON or ERRORS OVER THE LINEAR PORTION or THE PROGRAM

18 AN ADDITIONAL TEST OF THE EFFICACY Or THE DIFFERENT PROGRAM SEQUENCES.

IT SHOULD BE REMEMBERED THAT THE LATTER PORTION OF THE PROGRAM roams

THE CRITERION ITSELF. To OBTAIN A COMPARABLE MEASURE FOR ALL THREE GROUPS

THE AVERAGE ENTERING POINT FOR THE BRANCHED AND YOKED GROUPS WAS DETERMINED.

THE ERROR OATA FOR THE LINEAR GROUP WAS TAKEN ONLY FROM THE ITEMS BEYOND

THE AVERAGE ENTERING POINT (ITEMS 1154 TO THE END OF THE PROGRAM). COMPARISONS or

THE NUMBER OF ITEMS ON WHICH ERROPS WERE MADE, THE TRADITIONAL ERROR RATE

OF PROGRAMMED INSTRUCTION, SHOW RESULTS QUITE SIMILAR TO THE POSTTEST

PERFORMANCES. THERE WAS NO STATISTICALLY SIGNIFICANT DIFFERENCE BETWEEN

THE BRANCHED AND YOKED GROUPS WITH RESPECT TO ERROR DATA EITHER FOR THE

FIRST RESPONSE ERRORS (ERROR RATE) OR TOTAL RESPONDING, INCLUDING

PERSEVERATIVE OR REPEATED ERRORS, HOWEVER, THE LINEAR GROUP WAS SIGNIFICANTLY

SUPER:OR TO BOTH THE BRANCHED AND THE YOKED GROUPS ON BOTH OF THESE

ERROR MEASURES.

TIME TO COMPLETE THE PROGRAM: TIME TO COMPLETE THE PROGRAM WAS, NOT

SURPRISINGLY, SENSITIVE TO THE NUMBER OF ITEMS RECEIVED AS WELL AS THE

NUMBER OF ERRORS. THE LINEAR GROUP TOOK SIGNIFICANTLY MORE TIME
114

TO COMPLETE THE PROGRAM THAN EITHER THE BRANCHED OR YOKED GROUP, BUT

THE LINEAR GROUP SPENT SIGNIFICANTLY LESS TIME,TO ANSWER INOIVIOUAL ITEMS

CORRECTLY.

14



DISCUSSION

SINCE THE @RANCHED AND YOKED GROUPS DIFFERED ONLY IN RESPECT TO

WHETHER OR NOT THE SEQUENCE WAS ADAPTIVE TO THE INDIVIDUAL, THE YOKED

GROUP PROVIDED A MEASURE or THE DEGREE TO WHICH ADAPTATION TO INDIVIDUAL

DIFFERENCES IN THE FORM USED IN THIS STUDY IMPROVED LEARNING. THIS

MEASUREMENT INDICATED THAT THERE WAS NO ADVANTAGE IN THE ADAPTIVE PROCESS

IN THIS INSTANCE. IT IS or COURSE POSSIBLE, EVEN LIKELY, THAT INDIVIDUALIZATION

WOULD PROVIDE SUPERIOR MASTER', UNDER SOME CONDITIONS,OR SOME TYPES OF

TASKS, OR FOR SOME VARIETY Or INDIVIDUAL DIFFERENCES. BUT SUCH AN

ADVANTAGE FOR INDIVIDUALIZATION SHOULD NO LONGER BE TAKEN AS OBVIOUS.

CLAIMS FOR SUCH ADVANTAGES SHOULD BE ACCEPTED ONLY WHEN DEMONSTRATED

THROUGH THE USE OF A YOKED CONTROL OR OTHER SUITABLE CONTROL PROCEDURE.

IN FACT, THE DATA HAVE GENERALLY LENT SCANT SUPPORT FOR THE USEFULNESS

OF INDIVIDUALIZATION. STUDIES WHICH HAVE COMPAREO BRANCHING AND LINEAR

PROGRAMS HAVE GENERALLY YIELDED NEGATIVE RESULTS (cr. HOLLAND.1965).

IN SUMMARIZING THE SITUATION GAGE AND UNRUH (1967) WROTE, "THE FACT

18 THAT, OESPITE SEVERAL DECADES OF CONCERN WITH INOIVIOUALIZATION, FEW

IF ANY STRIKING RESULTS HAVE BEEN REPORTEO (P.368).4 MOREOVER,

SRACHT (1970) EXPLORED THE LITERATURE FOR INTERACTIONS BETWEEN TREATMENTS

AND APTITUDES. OF 108 EXPERIMENTS, ONLY FIVE HAD SIGNIFICANT RESULTS.

CRONBACH (1967) SUGGESTED THAT THE VERY NATURE OF BRANCHING AS

MICROADAPTION WITH ITS MANY MICRODECISIONS MAKES ADEQUATE EVALUATION

OF EACH BRANCHING RULE ALMOST IMPOSSIBLE. CRONBACH 00E8 ON TO SUGGEST

THAT THE BEST ADVICE TO TEACHERS GIVEN THE CURRENT STATE OF INDIVIDUALIZATION

IS NOT TO ATTEMPT TO TREAT CHILDREN DIFFERENTLY. THE 'PERSISTENCE OF

EVANGELICAL PAPERS FOR THE ADAPTIVE PROCESS AS IN INDIVIDUALIZATION

OF INSTRUCTION OR DOMPUTERA8SISTE0 INSTRUCTION IS HARD TO COMPREHENO

IN THE FACE OF SUCH GENERAL LACK OF SUPPORT FROM RESEARCH FINDINGS.

MOREOVER, THE EXPENDITURE OF MILLIONS OF HOURS AND THE WORK

15
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Or MANY WRITERS IN PREPARING EDUCATIONAL MATERIALS WHICH HAVE AS THEIR

PRINCIPAL FEATURE THE ADAPTATION TO INDIVIDUAL DIFFERENCES MIGHT BC

CONSIDERED AN EXERCISE IN SUPERSTITIOUS BEHAVIOR GIVEN THE CURRENT STATE

or SCIENTIFIC FINDINGS CONCERNING THE ADAPTIVE PROCESS,

YET THE PROPOSITION THAT THERE SHOULD SE muCH GAIN BY TAILORING

EDUCATIONAL PROCEDURES TO THE INDIVIDUAL ACHIEVEMENT, APTITUDE OR STYLE

OrTHE LEARNER APPEARS TO BE A HIGHLY REASONABLE PROPOSITION. IT WOULD

SEEM TO BE ALMOST CC(TAINLY THE CASE THAT IN SOME INSTANCES, OR UNDER

SOME CONDITIONS, SUCH ADAPTATION WOULD PRODUCE SUPERIOR LEARNING.

SHAT IS VERY MUCH NEEDED 18 ANALYTIC RESEARCH TO DETERMINE THE

.YARIABLES WHICH WOULD RENDER ADAPTATION MORE OR LESS EFFECTIVE. THE

NATURE OF TASKS, THE NATURE OF INDIVIDUAL DIFFERENCES AND OTHER

CONDITIONS WHICH WOULD PROVIDE THE EXPECTED ADVANTAGE FOR ADAPTIVE

PROGRAMS SHOULD BE EXPERIMENTALLLY DETERMINED. 3UT MOST IMPORTANT,

ANY MATERIAL ALLEGED TO HAVE ITS EFFECTIVENESS THROUGH ADAPTING TO

INDIVIDUAL DIFFERENCES SHOULD HAVE TO DEMONSTRATE THIS ADVANTAGE

THROUGH THE uSE OF A YOKED CONTROL

$1.1mMARY

THIS EXPERIMENT WAS DESIGNED TO INVESTIGATE THE POSSIBLE

FACILITATING EFFECTS ON PERFORMANCE OF ADAPTING TO INDIVIDUAL DIFFERENCES

IN A FINELY-GRADED, SINGLE-SKILL PROGRAM THREE TYPES OF ITEM SEQuENCES

WERE USED. THE LINEAR GROuP RECEIVED THE PROGRAM IN ITS ORIGINAL

LINEAR SEQUENCE. EACH MEMBER OF THE BRANCHED GROUP ENTERED THE

PROGRAM AT THE POINT DETERMINED BY HIS PERFORMANCE ON THE BRANCHING

ITEMS. EACH YOKED SUBJECT wAs PAIRED RAND046Y wITH A MEMBER OF THE

BRANCHED GROUP AND RECEIVED THE ITEM SEQUENCE, INCLUDING BRANCHING

vu.

ITEMS, DETERMINED BY THE PERFORMANCE OF HIS BRANCHED PARTNER. THE YOKED

GROUP PROVIDED A CONTROL FOR THE ADAPTING PROCESS. THE ONLY DIFFERENCE

BETWEEN THE BRANCHED AND YOKED GROUPS WAS THAT THE ITEM SEQUENCES WERE

I.
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ADAPTIVE TO AND APPROPRIATE FOR THE BRANCHED 38 AND NOT FOR THE YOKED

THE BRANCHED AND YOKED GROUPS DID NOT DIFFER ON ANY OF THE DEPENDENT

VARIABLES. THUS NO GAIN COULD OE ATTRIBUTED TO THE ADAPTIVE PROCESS,

THE MERITS OF ADAPTINF TO INDIVIDUAL DIFFERENCES SHOULD NO LONGER

BE ACCEPTED ON FACE VALIDITY. A YOKED CONTROL IS NECESSARY TO EVALUATE

THE EFFECTIVENESS OF AN INDIVIDUALIZED PROGRAM.
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